Ca2+-dependent structural changes in bovine blood coagulation factor Va and its subunits.
The calcium dependence of the structures of bovine blood coagulation factor Va and its subunits (Vh and Vl) has been examined spectroscopically in order to characterize the conformational changes which accompany the binding of Ca2+ to Vh and Vl to form factor Va. The far-UV CD spectra of the isolated subunits indicate that the secondary structures of both Vh and Vl are predominantly beta-sheet (greater than 45%), with little alpha-helix content (less than 15%). No change in the far-UV CD spectrum was observed when factor Va was formed by the addition of Ca2+ to an equimolar mixture of Vl and Vh. Hence, no detectable change in secondary structure occurs during the formation of factor Va. In contrast, the addition of Ca2+ to an equimolar mixture of Vh and Vl caused a small (2%) increase in the total intrinsic fluorescence intensity and a blue shift in the emission spectrum that resulted from a tertiary structural change and/or the association of nonpolar surfaces at the subunit interface. This fluorescence change correlated closely with the appearance of functional factor Va, since the rate of the spectral change was the same as the rate of recovery of cofactor activity, and since both were half-maximal near 50 microM Ca2+. This fluorescence change required both subunits, was reversed by the addition of EDTA, and was observed only with metal ions that can substitute for Ca2+ in reconstituting factor Va activity from Vh and Vl (Mn2+ and Tb3+; not Mg2+). When a sample containing ANS (8-anilino-1-naphthalenesulfonate) and an equimolar mixture of calcium-free Vh and Vl was titrated with Ca2+, the ANS emission intensity decreased by about 30%, most likely because the association of Vl and Vh caused nonpolar regions at the subunit-subunit interface to become inaccessible for ANS binding. The calcium dependence of this spectral change yielded a Kd of 51 +/- 2 microM, and the rate of the decrease in ANS fluorescence occurred at nearly the same rate as the recovery of factor Va activity. Thus, both intrinsic and extrinsic fluorescence data, as well as other data, indicate that the calcium binding site in factor Va has an apparent Kd of 50 microM under our conditions and that the calcium-mediated binding between Vl and Vh involves hydrophobic interactions between the subunits.(ABSTRACT TRUNCATED AT 400 WORDS)